I . Proteolytic activity in the stomachs and pancreases of infant doe-and hand-reared rabbits was studied to the age of 3-4 weeks.
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Pups were killed with diethyl ether at weekly intervals from birth to 3 or 4 weeks of age; four of the conventional hand-reared rabbits were killed at 3 d of age. The groups of doe-suckled pups at each age contained at least six animals from four different litters ; those of the hand-reared rabbits contained four from three litters. For additional pancreatic protease measurements only, individual members of three germ-free litters were killed, respectively, at birth, 3 and 7 d ; zt birth, 7 and 14 d ; and at birth, 3,7, 11, 13 and 15 d. For comparison, two adult rabbits were used. They were killed by a blow to the back of the head. Diet. The standard diet consisted of raw cow's milk to which was added freezedried protein previously separated from skim milk on columns of Sephadex G-50 coarse, and a vitamin supplement. The composition of the diet is given in Table I . The proximate analysis of the diet is compared with that of doe's colostrum and milk in Table 2 . The diet was sterilized in bulk by an indirect ultra high temperature (UHT) process and bottled aseptically in 500 ml screwtopped bottles. The fat content of the diet was not increased over that of the whole milk, since any such addition before sterilization caused a serious blockage in the UHT plant, and the subsequent addition of different lipids resulted in severe scouring by the rabbits.
The predigested diet was prepared as necessary by treating 500 ml standard milk with 50 mg each of crystalline trypsin and a-chymotrypsin (Koch-Light Laboratories Ltd, Colnbrook, Bucks.) which had been sterilized by irradiation at 5.0 Mrad. This mixture was incubated aseptically at 30-37O for at least 24 h.
Feeding with enzyme-treated diet. Survival and growth in thirty-nine rabbits fed from birth on the diet predigested with trypsjn and a-chymotrypsin were compared with thirty-six control animals given the untreated diet.
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Proteolytic enzymes in neonatal rabbits 3 53 Hand-rearing. Although rabbit pups are normally suckled only once each day (Venge, 1963) , because of the considerably lower energy value of the artificial diet compared with rabbit milk, all the hand-reared animals were fed twice each day, at 09.00 and 17.00 hours. The pups readily took the milk from a small bottle fitted with a latex teat and the mean daily intakes of eleven pups during their first 8 d of suckling are given in Table 3 . The values can be compared with those reported by Venge (1963) for the daily intake of Blue Vienna rabbit pups.
Sampling procedures. The stomachs of the adult and doe-reared rabbits were removed and separated into walls and contents, as described by Henschel (1973) . The stomachs from hand-reared rabbits were kept intact since separation was difficult owing to the softness of the contents. The stomach samples were weighed and then stored at -2 0 ' .
The pancreases and small intestines were carefully removed, weighed and stored at -zoo. No separation of the small intestines into walls and contents, or division into duodenum, jejunum and ileum was attempted.
Determination of gastric protease activity. The whole stomachs, separated walls and stomach contents were homogenized in, and appropriately diluted with, ice-cold 0-01 M-HC1. Gastric protease activity was determined with casein as substrate, as described by Henschel (1973) . T o allow comparison with the results from the handreared rabbits the results for each pair of stomach walls and contents of the adult and of the doe-suckled rabbits were combined to give the activitylg whole stomach.
Detwmination of pancreatic protease concentration. Trypsin and a-chymotrypsin each gave a flat peak of optimal activity between pH 7.0 and 9-0 with a casein substrate and could not be separated on the basis of their pH optima. They were therefore assayed separately with the chromogenic substrates AT-benzoyl L-arginine p-nitroanilide for trypsin (Erlanger, Kokowsky & Cohen, 1961) 
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Age (4 Fig. I . Mean growth rate of eight doe-suckled rabbits (-) compared with that of eleven rabbits hand-reared on the standard diet based on cow's milk (---) and twelve given the standard diet predigested with trypsin and a-chymotrypsin (--). The pancreases from each age group of doe-suckled and hand-reared rabbits were homogenized with ninety-nine times their wfeight of tris-Ca buffer. A volume of 5 ml of each homogenate was removed and incubated for 30 min at 37' with 5 mg enterokinase, extracted from fresh pig duodenal contents by the method of Kunitz (1939) . For chymotrypsin determination, the homogenates were used undiluted ; for trypsin, I ml of each was diluted to 50-100 ml with tris-Ca buffer.
The individual small intestines urere homogenized with nine times their weight of tris-Ca buffer. The undiluted homogenate was used for both trypsin and chymotrypsin measurement without preliminary activation with enterokinase.
Three I ml volumes of each sample were pipetted into test-tubes in a water-bath at 37". T o one of the three, the blank, was added I ml aqueous acetic acid containing 300 ml glacial acetic acid/l. All tubes then received 4 ml of the appropriate substrate. or a-chymotrypsin/ml was incubated also with 4 ml substrateltube. At the end of I h, digestion was stopped by the addition of I ml of the aqueous acetic acid. The blanks and digestion mixtures were filtered through Whatman no. 542 papers, and the . . 
R E S U L T S
Feeding with predigested diet. The growth of doe-suckled pups and of pups receiving the standard and the predigested diet are shown in Fig. I . Predigested diet led to a marked improvement in the proportion of rabbits that survived to 12d of age (Table 4 ). This improvement was reflected to a lesser extent in the mean growth rate (Fig. I) , which was intermediate between that of the doe-suckled pups and of the control animals.
Gastric proteases. The mean pH-activity curves for gastric proteolytic activity in each group of doe-suckled and hand-reared rabbits are given in Fig. 2(u) and (b) respectively. Fig. 3 shows the mean changes with age in activity at the pH optima. The level of activity at pH 3'5-4-0 in both groups remained low, whereas that of pepsin at pH 1.6-2.0 increased slowly to 2 weeks of age, then increased rapidly during the 3rd week to reach a level similar to that found in the adult rabbit stomach (Fig. 26) .
Pancreatic proteases. The development of chymotrypsin (Fig. 4b) paralleled that of trypsin (Fig. 4u) in the pancreases of both doe-suckled and hand-reared rabbits, but at a very much lower level. However, the patterns of development varied con- siderably between the two groups. I n the doe-suckled animals the concentration of both enzymes was highest during the 1st week of life, falling steadily after that to a minimum at 3 weeks of age; at 4 weeks the values were close to those found in the pancreases of the adult rabbits. In the conventional and germ-free hand-reared rabbits the concentration of both enzymes fell sharply during the 1st week postpartum before recovering to a value slightly higher than that of the doe-suckled pups.
The differences in proteolytic activity between doe-and hand-reared pups were reflected in the mean total content of protease activity in the pancreases shown in Fig. 5 for trypsin only. The mean value at birth (2-1-2.7 mg) was similar in all groups and all environments. In the doe-reared rabbits, as the pancreas weight increased with age, so there was a corresponding increase in total trypsin up to 2 weeks of age. During the 3rd week of life the weight increase was counterbalanced by the decrease in trypsin concentration, but when this rose in the 4th week it caused a further increase in total trypsin. In hand-reared pups, the total trypsin content of the pancreas was generally below that of doe-suckled animals during the first 7 d of life.
The small intestines contained only small amounts of proteolytic activity (Fig. 6) , and a marked fall in the concentration of both enzymes in hand-reared rabbits occurred at the age of 3 d. It is of interest that the concentration of chymotrypsin was much closer to that of trypsin in the intestine than in the pancreas.
D I S C U S S I O N
It is evident from Table 3 that the mean daily energy intakes of the hand-reared rabbits was below that expected of doe-suckled pups. The extent to which the lower intake of nutrients contributed to the high death rate observed among hand-reared rabbits during the first 12 d after birth cannot be assessed, though it may have contributed to the steady decline in condition that was observed before death.
The main purpose of this investigation was to study the development of protein digestion in the rabbit pup and certain conclusions can be drawn.
Pepsin, the main gastric enzyme, was slow to develop. The level of activity at pH 1.6-2.0 remained low in both the doe-suckled and hand-reared rabbits until the age of 2 weeks, when a rapid increase took place. Concurrently, a fall in the concentration of the pancreatic enzymes occurred in the doe-suckled pups, which presumably shifted the main site of proteolysis from the small intestine to the stomach, but probably maintained a fairly even general level of activity. However, in the handreared rabbits the pancreatic protease level fell rapidly after birth, when proteolytic activity in the stomach was also low. It is possible that the resulting low level of total proteolytic activity in the gut was insufficient to allow protein digestion to proceed fast enough to support life. This would account to a large extent for the abnormally high death rate observed among hand-reared rabbits during the first 12 d after birth.
Evidence to support this hypothesis was obtained by pretreatment of the diet with the deficient enzymes. The survival rate during the first 12 d improved markedly and there mas an improvement also in the growth rate.
The cause of the early fall in pancreatic protease concentration in hand-reared rabbits is, as yet, not clear. It is possible that the stress of constant handling depressed the synthesis of the pancreatic enzymes, possibly as a result of changes in the balance of the adrenocorticosteroid hormones. Such an effect might be aggravated by some dietary deficiency, perhaps of readily utilizable carbohydrate, if the comparatively large amount of lactose in the diet based on cow's milk were not at first adequately digested. Both these possibilities require further investigation. It would be of interest also to compare the output of the other exocrine pancreatic enzymes in doe-and handreared pups during the first z weeks of life.
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